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© Vehicle generator with rectifying unit 

© In a rectifier structure for a vehicle generator, the 
rectifying unit has a pair of laminated metal cooling 
plates, and diodes, disposed on these plates on the 
same side with respect to a direction of rotor axis, 
for positive and negative electrodes. The arrange- 
ment of the rectifier structure is that cooling fins are 
shaped on an inner and/or outer circumference of 
one of two cooling plates, and the diodes on the 
inner cooling plate deviate from those on the outer 
cooling plate, these diodes being disposed in the 
same position in a radial direction but turned in a 
peripheral direction. 
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VEHICLE GENERATOR WITH RECTIFYING UNIT 



The present invention relates to a structure of a 
rectifier in a vehicle generator mounted on vehicles 
such as a private motorcar, a bus, a truck and so 
on. 

This kind of generator for use with a vehicle 
typically incorporates a rectifying unit for rectifying 
an alternating current into a direct current. Some of 
the rectifying units comprise a pair of laminated 
metal cooling plates for positive and negative elec- 
trodes, the metal plates each assuming a flat 
horseshoe-like configuration and being insulated 
from each other; and diodes attached to the metal 
plates. This type of rectifying unit, however, has to 
be cooled by efficiently radiating the heat gen- 
erated during its operation. The heat radiation of 
the cooling plates formed in the flat horseshoe-like 
shape has hitherto been simply effected via ven- 
tilating holes or perforations arranged in the cooling 
plates, which inevitably causes a drop in efficiency 
of the heat radiation. For this reason, the cooling 
plates have to be enlarged to improve the heat 
radiating efficiency, which is an obstacle to design- 
ing a generator of small dimensions and reduced 
weight. This is the present situation. 

It is a primary object of the present invention to 
provide a rectifying unit in a vehicle generator 
having a structure eliminating the defects inherent 
in the prior art. 

To this end, according to one aspect of the 
present invention, a rectifying unit in a vehicle 
generator comprises a pair of metal cooling plates, 
each having a flat hoofed or horseshoe-like con- 
figuration, being insulated from each other and 
being connected to a positive or negative elec- 
trode, respectively, and diodes used for the posi- 
tive electrode and disposed substantially on the 
same radius as that of the cooling plate for the 
positive electrode; and diodes used for the nega- 
tive electrode and disposed substantially on the 
same radius as that of the cooling plate for the 
negative electrode, the pair of cooling plates being 
laminated such that the diodes provided on the 
plates are located on the same side with respect to 
the direction of the rotor axis, wherein cooling fins 
are formed at least on the outer circumference of 
one cooling plate of said pair of cooling plates 
being positioned outwardly of the rotor axis and 
wherein said diodes being attached onto the other 
cooling plate which is positioned inwardly of the 
rotor axis are inclined toward the outer periphery 
therof with respect to the diodes attached onto the 
outer cooling plate. 

Based on this construction, a rectifying unit is 
arranged such that the cooling fins are shaped at 
least on the outer circumference of one cooling 



plate of a pair of cooling plates which is positioned 
outwardly of the rotor axis, diodes which are ar- 
. ranged on the other cooling plate positioned in- 
wardly of the rotor axis are provided closer to the 
s outer periphery thereof than the diodes attached to 
the outer cooling plate, wherein an outside diam- 
eter of the outer cooling plate is smaller than that 
of the inner cooling plate. 

According to another aspect of the invention, in 

w a rectifying unit in a vehicle generator there are 
provided: a pair of metal cooling plates, each as- 
suming a flat hoofed or horseshoe-like configura- 
tion and being insulated from each other, each 
plate being connected to a positive or negative 

75 electrode, respectiyly, diodes used for the positive 
electrode and disposed substantially on the same 
radius as that of the cooling plate for the positive 
electrode; and diodes used for the negative elec- 
trode and disposed substantially on the same ra- 

20 dius as that of the cooling plate for the negative 
electrode, the pair of cooling plates being lami- 
nated so that the diodes provided on the plates are 
located on the same side with respect to a rotor 
axis. A rectifying device comprising cooling fins 

25 being shaped on any one of inner and outer cir- 
cumferences of one cooling plate of the pair of 
cooling plates which is positioned outwardly of the 
rotor axis, and the diodes fixed to the cooling 
plates, respectively, are disposed in the same posi- 

30 tions in a radial direction but offset with respect to 
each other in a peripheral direction. 

Based on this construction, a rectifying device 
is arranged such that the cooling fins are shaped 
on the inner and outer circumferences of one cool- 

35 ing plate of the pair of cooling plates which is 
positioned outwardly of the rotor axis, and the 
diodes attached to the cooling plates, respectively, 
are disposed in the same position in the radial 
direction but they are offset in peripheral direction. 

40 Other objects and advantages of the present 
invention will become apparent from the following 
discussion in conjunction with the accompanying 
drawings. 

The drawings show embodiments of a structure 
45 of a rectifying unit in a vehicle generator according 
to the present invention. 

Fig. 1 is a sectional view illustrating a gener- 
ator for a vehicle; 

Figs. 2A and 2B are plan views each depict- 
so ing a cooling plate; 

Fig. 3 is a diagram explaining cooling action; 
Figs. 4 to 10 are diagrams for explaining 
cooling action in embodiments 2 to 8; 

Figs. 11 A and 11B are plan views each 
depicting a cooling plate in an embodiment 9; 
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Fig. 12 is an explanatory diagram for the 
cooling action; 

Figs. 13 to 19 are explanatory diagrams for 
the cooling action in embodiments 10 through 16; 

Figs. 20A, 20B, 20C are plan views of cool- 
ing plates in an embodiment 17, Fig. 20C shows 
laminated cooling plates; 

Rg. 21 is an explanatory diagram of the 
cooling action thereof; 

Figs. 22 to 28 are diagrams for explaining 
the cooling action in embodiments 18 through 24; 

Figs. 29A and 29B are plan views showing 
cooling plates in an embodiment 25; 

Rg. 30 is an explanatory diagram of the 
cooling action thereof; 

Rgs. 31 to 33 are explanatory diagrams of 
the cooling action in embodiments 26 through 28; 
and 

Rgs. 34 and 35 are plan views illustrating 
round-arc-shaped cooling plates having slit-like 
cooling fins. 

One embodiment of the present invention will 
hereinafter be described with reference to the ac- 
companying drawings. In the drawings numeral 1 
represents a generator for use in a vehicle, the 
generator 1 being constructed of: a rounded-cir- 
cular rotor core 3 in press fit mounted on a rotor 
shaft 2; a rotor coil 5 wound on a coil bobbin 4 
incorporated in the rotor core 3; a stator coil 6 
wound on a stator core 6a; a brush elastically 
accommodated in a brush holder 7a; a slip ring 8 
on which the brush 7 slides; and a rectifier 9 for 
rectifying an alternating current into a direct cur- 
rent. This construction corresponds to the prior art. 

The rectifier 9 comprises two sheets of lami- 
nated meatal cooling plates 10 and 11, each as- 
suming a flat hoofed or horseshoe-iike configura- 
tion and being insulated from each other and being 
connected to a positive or negative electrode, re- 
spectively. The rectifier 9 is accommodated in a 
space formed between a rear cover 12 and an end 
bracket 13; the cooling plate 10 for the negative 
electrode is arranged on the side of the rear cover 
12 (outwardly in the direction of the rotor axis); and 
the cooling plate 11 for the positive electrode is 
arranged on the side of the end bracket 13 
(inwardly in the direction of the rotor axis). A plural- 
ity of diodes 15 for the negative electrode is dis- 
posed substantially on the same radius as that of 
the outer cooling plate (for the negative electrode) 
10, while a plurality of diodes 16 for the positive 
electrode is disposed substantially on the same 
radius as that of the inner cooling plate (for the 
positive electrode) 11. These diodes 15 and 16 are 
located on the same side with respect to the direc- 
tion of the rotor axis. 

Shaped on an outer circumference of the outer 
cooling plate 10 are cooling fins 14 protruding to 



assume a saw-toothed configuration in an outward- 
ly directed radial direction (Fig. 2a). The diodes 15 
are fitted on plate 10 while being turned towards 
the rotor axis. On the other hand, an outer circum- 

5 feren ce of the inner cooling plate 11 is positioned 
in close proximity to tip parts of the cooling fins 14 
and its edge is bent toward the end bracket 13. 
The diodes 16 are fixed to the inner cooling plate 
11 such that the diodes 16 are disposed in posi- 

70 tions substantially being turned away from the cool- 
ing fins 14 and being positioned closer to the outer 
periphery than the diodes 15 of the outer cooling 
plate 10. 

in accordance with the embodiment of the 
75 present invention having the construction given 
above, cooling air blown in from the rear cover 
simultaneously with an actuation of the generator 
serves to cool down the cooling plates 10 and 11. 
The outer cooling plate 10 undergoing intensive 
20 cooling action of the cooling fins 14 is, as a matter 
of course, promoted to be cooled off at a high 
efficiency. Besides, the cooling air passing through 
the cooling fins 14 is caught efficiently by the inner 
cooling plate 11, and it follows that the air flows 
25 between the cooling plates 10 and 11 such that 
they are in turn cooled down with a still higher 
efficiency. 

On the other hand, the inner cooling plate 11 
receives the cooling action given by the cooling air 

30 caught at the high efficiency after running through 
the cooling fins 14. The diodes 16 are fitted to 
surface portions of the inner cooling plate 11, to- 
wards which the cooling air passing through the 
cooling fins 14 is blown. In addition, the fitting 

35 positions of the diodes 16 deviate toward the outer 
periphery from the positions in which the diodes 15 
being an exothermic source are provided on the 
outer cooling plate 10. The described arrangement 
provides a combination such as to exhibit a re- 

40 markable improvement of the cooling efficiency, 
thereby making it possible to construct the rectify- 
ing unit 9 which, though small both in size and in 
weight, has excellent cooling characteristics, with- 
out having a larger size than that of the prior art, 

45 and cooling plates securing a cooling area. 

When comparing an equal-sized generator of 
the prior art with a generator accorcfing to the 
invention mounted on a private motorcar under the 
same conditions, such generator showed that the 

so temperature increase during flowing of recitified 
current can be reduced by more than 10 "C to 
15 "C than in the prior art generator. This dif- 
ference in temperature is equivalent to a tempera- 
ture increase for approximately 10 amperes of the 
55 rectified current. Hence follows that the generator 
of the invention, though having the same size, has 
a higher performance and output than the conven- 
tional one. This implies that the present invention 
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provides a higher efficiency. 

In accordance with embodiments 2 through 4 
illustrated in figs. 4 to 6, cooling fins 17 may be 
formed on the inner cooling plate 11. This arrange- 
ment promotes a further enhanced cooling action 
of the inner cooling plate 1 1 . 

According to the present invention, as shown in 
embodiments 5 through 8 of figs. 7 to 10, the 
cooling fins 14 may be shaped not only on the 
outer circumference of the outer cooling plate 10 
but also on the inner circumference thereof. This 
arrangement is convenient, because an intensive 
and efficient cooling action of the cooling air can 
be expected on the side of the inner circumfer- 
ence. 

In the present invention, as shown in an em- 
bodiment 9 illustrated in figs. 11 and 12, the out- 
side diameter of the outer cooling plate 10 is 
smaller than that of the inner cooling plate 11, 
whereby the outer circumference of the inner cool- 
ing piate 11 can be observed directly from a rear 
cover 11. By virtue of this arrangement, a more 
excellent cooling effect can be achieved with re- 
spect to the inner cooling plate 1 1 as well as to the 
outer cooling plate 10. Thus, a convenient condition 
is developed. 

Of course, in embodiments 10 to 16 of figs. 13 
to 19, the cooling fins 17 may be formed on the 
inner cooling plate 11; or alternatively the cooling 
fins 14 may be provided on the inner and outer 
circumference of the outer cooling plate 10, 

According to the present invention, as shown in 
an embodiment 17 of figs. 20 and 21, the diodes 
15 of the outer cooling plate 10 and the diodes 16 
of the inner cooling plate 11 may be disposed in 
such positions as to be turned in the peripheral 
direction. More specifically, the outer circumfer- 
ence of the outer cooling plate 10 is formed with 
the saw-toothed cooling fins 14 protruding in the 
radial direction of piate 10, while the diodes 15 are 
fitted in substantially centra! positions in the radial 
direction of the outer cooling plate 10. On the other 
hand, the outer circumference of the inner cooling 
plate 11 is located in close proximity to the tip 
parts of the cooling fins 14 and is bent toward an 
end bracket 13. The diodes 16 of the inner cooling 
plate 11 are disposed in the same positions in the 
raidal direction as those of the diodes 15 but are 
fitted while being turned therefrom in the peripheral 
direction. Based on this arrangement, the diodes 
15 and 16 which serve as an exothermic source 
are disposed while being turned from each other in 
the peripheral direction, thereby performing the 
cooling operation at a high efficiency. 

In this case, an arrangement shown in embodi- 
ments 18 to 20 of figs. 22 through 24 is practica- 
ble, wherein the inner cooling plate 11 is provided 
with the cooling fins 17. In accordance with em- 



bodiments 21 to 24 of figs. 25 through 28, the 
cooling fins 14 are not formed on the outer circum- 
ference of the outer cooling plate 10 but on the 
inner circumference thereof. As shown in an em- 

s bodiment of figs. 29 and 30, the cooling fins 14 are 
formed both at the inner and outer circumferences 
of the outer cooling piate 10. In accordance with 
embodiments 26 to 28 of figs. 31 through 33, the 
cooling fins 17 may, of course, be shaped on both 

70 inner and outer circumferences of the inner cooling 
plate 11 as well as of the outer cooling plate. 

In the present invention, the configuration of 
the cooling fins is not limited to the saw-toothed 
shape depicted in the foregoing embodiments. For 

75 instance, as illustrated in figs. 34 and 35, a tabular 
fin-forming member is punched out in an arc and 
preferably has slit-shaped openings, thus forming 
parts corresponding to the cooling fins. This ar- 
rangement exhibits an effect of preventing resonan- 

20 ces caused at the tip parts of the fins. 

In accordance with the present invention having 
the foregoing constructions, as discussed above, 
the pair of laminated cooling plates, each assuming 
the flat hoofed or horseshoe-like configuration and 

25 being connected to the positive and negative elec- 
trodes are cooled down by the cooling air blown 
from outside. The cooling air passing through the 
cooling fins provided on the outer cooling plate is 
caught at a high efficiency and then flows in be- 

30 tween the two cooling plates. Hence the outer 
cooling plate is cooled down with a high efficiency 
in combination with the excellent cooling action by 
the cooling fins shaped at least on the outer cir- 
cumference thereof. On the other hand, the inner 

35 cooling plate is also cooled down efficiently by 
synergetic action produced by catching the cooling 
air running through the cooling fins at the high 
efficiency and by disposing the diodes closer to 
the outer periphery than in the outer cooling plate, 

40 the diodes being turned toward the portions by 
which the cooling air is caught directly. As a result, 
the cooling efficiency can considerably be im- 
proved, thereby eliminating the necessity of de- 
signing a special cooling area, as in the prior art, 

45 by enlarging the size of the cooling plates and 
attaining the rectifying unit which though small both 
in size and in weight exhibits excellent cooling 
characteristics. 

This arrangement that the outer diameter of the 

so outer cooling plate is smaller than that of the inner 
cooling plate permits direct cooling of the outer 
peripheral part of the inner cooling plate fitted with 
the diodes by the cooling air, and also enables the 
cooling air to be efficiently caught by the outer 

55 peripheral part thereof. Then, the cooling flows in 
between the two cooling plates, and better cooling 
effects can be developed in the inner cooling plate 
as well as in the outer cooling plate. A convenient 
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condition is thus produced. Besides, the cooling 
fins are formed on the inner or outer circumference 
of the outer cooling plate, and the diodes of the 
outer and inner cooling plates are disposed such 
that these diodes are turned in the peripheral direc- 
tion. It is therefore suitable to deviate the positions 
in which the diodes serving as an exothermic 
source are attached and further effect the cooling 
process with high efficiency. 

Moreover, the arrangement that the cooling fins 
are provided on the inner and outer circumferences 
of the outer cooling plate permits good and effi- 
cient cooling action by the cooling air with respect 
to the inner and outer circumferences thereof. 

Although the illustrative embodiments of the 
present invention have been described in detail 
with reference to the accompanying drawings, it is 
to be understood that the present invention is not 
limited to these embodiments. A variety of modi- 
fications or changes may be effected therein by 
one skilled in the art without departing from the 
scope or spirit of the invention. 

Claims 

1 . A rectifying unit in a vehicle generator com- 
prising: 

a pair of meta! cooling plates, each assuming a flat 
hoofed or horseshoe-like configuration and being 
insulated from each other and being connetcted to 
a positve and negative electrode; 
diodes used for said positive electrode and dis- 
posed substantially on the same radius as that of 
said cooling plate of said positive electrode; and * 
diodes used for said negative electrode and dis- 
posed substantially on the same radius as that of 
said cooling plate for said negative electrode, said 
pair of cooling plates being laminated such that 
said diodes provided on said plates are located on 
the same side with respect to the direction of the 
rotor axis, 

the rectifier structure comprising cooling fins which 
are shaped at least on an inner or outer circum- 
ference of said one cooling plate of said pair of 
cooling plates which is positioned outwardly of said 
rotor axis, and said diodes attached onto said other 
cooling plate positioned inwardly of said shaft core 
are deviated toward the outer periphery thereof 
from said diodes attached onto said outer cooling 
plate. 

2. A rectifiying unit in a vehicle generator ac- 
cording to claim 1, characterized in that said cool- 
ing fins are shaped at least on said outer circum- 
ferences of said one cooling plate of said pair of 
cooling plates which is positioned outwardly of said 
rotor axis, said diodes attached to said other cool- 
ing plate positioned inwardly of said rotor axis are 



turned closer to the outer periphery thereof than 
said diodes attached to said outer cooling plate, 
and an outside diameter of said outer cooling plate 
is set smaller than that of said inner cooling plate. 
5 3. A rectifying unit in a vehicle generator com- 

prising: 

a pair of metal cooling plates, each having a flat 
hoofed or horseshoe-like configuration and insu- 
lated from each other, for positive and negative 
to electrodes; 

diodes used for said positive electrode and dis- 
posed substantially on the same radius as that of 
said cooling cooling plate for said positive elec- 
trode; and 

75 diodes used for said negative electrode and dis- 
posed substantially on the same radius as that of 
said cooling plate for said negative electrode, said 
pair of cooling plates being laminated such that 
said diodes provided on said plates are located on 

20 the same side with respect to the direction of the 
rotor axis, 

a rectifier structure characterized in that cooling 
fins are shaped on any one of the inner and outer 
circumferences of said one cooling plate of said 

25 pair of cooling plates which is positions outwardly 
of said rotor axis, and said diodes attached to said 
cooling plates, respectively are disposed in the 
same positions in a radial direction but turned in a 
peripheral direction. 

30 4. A rectifying unit in a vehicle generator ac- 
cording to claim 3, characterized in that said cool- 
ing fins are shaped on said inner and outer circum- 
ferences of said one cooling plate of said pair of 
cooling plates which is positioned outwardly of said 

35 rotor axis, and said diodes attached to said cooling 
plates, respectively are disposed in the same posi- 
tions in the radial direction but turned in the periph- 
eral direction. 

40 
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